Pituitary apoplexy is a potentially life-threatening clinical condition caused by rapid enlargement of a pituitary adenoma because of haemorrhage or infarction. The clinical features are typically acute in onset. We report an interesting case of 25-year-old man with complaints of sudden onset of headache and ophthalmoplegia in the right eye one month previously. He had ptosis and complete ophthalmoplegia in the right eye with visual acuity 6/24 and 6/12. Imaging showed a peripheral rim-enhancing mass lesion in the right parasellar and cavernous sinus with a dural tail. He underwent craniotomy and subtotal excision of the lesion. Histopathology was reported as pituitary apoplexy. Hormonal analysis was within normal limits. At two years of follow-up he had complete resolution of ophthalmoplegia and improvement in his vision. It is very uncommon to see pituitary apoplexy evolved in right parasellar region presenting as peripheral rim-enhancing mass lesion.
Introduction
Pituitary apoplexy (PA) is one of the most serious and acute complications of pituitary adenoma. 1 Various authors have restricted the term PA to the clinical syndrome consisting of a sudden onset of headache, vomiting, visual disturbances, oculomotor paresis, altered sensorium and hormonal dysfunction. 1, 2 This clinical entity usually results from haemorrhage, infarction or mixed haemorrhagic infarction in pituitary adenoma. 3 The degree of haemorrhage and oedema within the gland decides the extent of neurological complications. 2 Even though few case reports describe peripheral rim enhancement in PA, 2, 4 the present case is the first of its kind in many respects. PA appeared as a peripheral rim-enhancing tumour in the parasellar region with normal pituitary function. There was neither haemorrhage nor necrosis seen within the mass either in imaging or in gross appearance. In this case, imaging and intraoperative findings were suggestive of abscess, tuberculoma or tumour. We report a case of PA with no classical biochemical or imaging features.
Case report
This 25-year-old man presented with sudden onset of headache one month before and associated diplopia in all four directions and ptosis in the right eye. He had blurred vision in both eyes. There was no history of loss of consciousness, vomiting, seizures or trauma. There was no history suggestive of hormonal imbalance or diabetes insipidus. He did not have any previous illness or surgeries. There was no history of any drug intake or radiation therapy in the past. On examination he was haemodynamically stable and had visual acuity of 6/24 in the right eye and 6/12 in the left eye. The field cut could not be assessed in the right eye and there was no field cut in the left eye. The right pupil was 4 mm, not reacting and the left pupil was 2 mm and reacting to light. He had ptosis and complete ophthalmoplegia in the right eye with normal extra-ocular movements in the left eye. Fundus examination was normal. There was decreased sensation along the right ophthalmic and maxillary nerve divisions. There were no other neurological deficits. Clinically, he was suspected to have pituitary apoplexy.
Endocrinological examination showed hormones within normal limits: serum cortisol level 8.65 ug/dl (8.0-22.4) ; growth hormone (GH) 1.630 ng/ml (0.004-1.406); prolactin 18.77 ng/ml (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) ; thyroid stimulating hormone (TSH) 2.31 uIU/ml (0.3-4.2); total T3 0.80 ng/ml (0.8-2); total T4 5.70 ug/dl (5.1-14.1).
Computed tomography (CT), both plain and contrast, was done two days after the ictus and showed 3.2 Â 3.2 cm mass lesion in the right cavernous region with mass effect on the adjacent right temporal lobe. It was mildly hyperdense on the plain scan and showed homogenous contrast enhancement. There was no evidence of recent haematoma or calcification (Figure 1 (a), (b)). CT imaging findings were suggestive of a mass lesion in the right cavernous sinus and parasellar region. Magnetic resonance imaging (MRI) of the brain was done after one month and showed a large well-defined extra-axial mass lesion in the right cavernous sinus measuring 3.8 Â 3.6 Â 3.2 cm. It was extending medially into the sella-suprasellar region and anteriorly up to the right orbital apex. Laterally it was causing a mild mass effect over the right temporal lobe. There was compression on the right side of the optic chiasm. The infundibulum was seen to be normal with no enlargement. The lesion was isointense on T1 and predominantly hypointense to cortex on T2 weighted sequences and showed peripheral contrast enhancement. There was enhancement of the cavernous sinus dura extending along right side of the tentorium like a dural tail. Cavernous segment of the right internal carotid artery (ICA) was displaced anteriorly. The left cavernous sinus and ICA appeared normal. There was hyperintensity seen in retroclival region both in T1W fat saturated and T2W images probable haematoma. No evidence of restricted diffusion or blooming was seen within the lesion. There was no evidence of haemorrhage seen. Spectroscopy showed high choline peak. Magnetic resonance (MR) angiography showed the cavernous segment of the right ICA was displaced anteriorly by the lesion with widening of the C loop. There was no other abnormality seen (Figure 2 (a)-(m)). Differential diagnoses which were considered based on MRI findings were tuberculosis, fungal infection, granulomatous infections like sarcoidosis, histiocytosis and cystic schwannoma.
We preferred craniotomy to a transphenoidal approach as the lesion was seen in the parasellar region along the cavernous sinus. Right temporal craniotomy and subtotal excision was done. An interdural approach was used. The lesion was greyish, firm, rubbery and avascular. It was approached between V1 and V2 branches of the trigeminal nerve. A small part along the ICA and cavernous sinus was left behind. There were no areas of haemorrhage or necrosis. Our intraoperative impression was fungal granuloma or tuberculoma. The postoperative period was uneventful and there were no changes in his neurological status. He did not develop features of diabetes insipidus. Immediate postoperative CT brain showed no haematoma, there was small residual seen ( Figure 3 (a),(b)). Histopathology showed large zones of ischaemic infarction with focally surrounding viable capsule of non-functional pituitary adenoma ( Figure 4 ). The features were consistent with pituitary apoplexy. Hormonal analysis done was within normal limits.
He was discharged with tapering doses of anticonvulsants for three months. At two years of follow-up, there was complete improvement in ptosis and extra ocular movements in the right eye. His visual acuity improved 6/6 bilaterally. His pupils were 3 mm on both sides and reacting well. His fundus examination showed a normal disc ( Figure 5 ). Hormonal analysis remained within normal limits. MRI done showed a small residual in the right cavernous sinus ( Figure 6 
Discussion
Brougham gave the first description of PA in 1950. 2 The incidence of PA ranges from 0.6-12.3%. Clinical pituitary apoplexy is the sudden infarction, either ischaemic or haemorrhagic which may occur within a normal or neoplastic pituitary gland. The gland suddenly enlarges in size and may cause compression of neighbouring structures in the sellar and suprasellar compartments. 1, 4 The underlying pathophysiology may include ischaemia of the tumour as a result of insufficient blood supply, kinking of the superior hypophyseal artery against the diaphragma sellae, vasculitis or fragile blood vessels with a tendency to haemorrhage. 5 PA commonly occurs in pituitary adenoma and rarely occurs in a non-adenomatous lesions such as abscess, metastatic tumour or a lymphocytic hypophysitis. 1 There are various factors reported as precipitating factors for PA. They are pituitary stimulation tests, bromocriptine therapy, anticoagulants, thrombocytopaenia, trauma or recent surgery. 1 PA clinically presents with sudden onset of headache, vomiting, visual field cuts, ptosis, ophthalmoplegia and hypopituitarism. 1, 4 The uncommon presentations are subarachnoid haemorrhage (SAH) in the suprasellar cistern causing chemical meningitis or vasospasm 1 and intra-cerebral bleed. 6 The oculomotor nerve lies most medially in the cavernous sinus and the weakness in dural wall in oculomotor trigone leads to its early involvement. The trochlear and abducens nerves are affected late as they are harboured within the tentorial fold and the posterior clinoid process respectively. 7 Clinical differential diagnoses for PA are acute bleed, SAH and meningitis. 7 PA presenting with mild or atypical symptoms is termed as subacute pituitary apoplexy. 8 It has also been termed as subclinical or silent apoplexy in cases with gross haemorrhage noticed during surgery without any acute clinical features. 9 The anterior pituitary gets its blood supply mainly from the hypothalamo-hypophyseal portal vessels in addition to the arterial supply. Gradual progression in the size of a tumour increases the intrasellar pressure which may preclude the blood supply from the lowpressure portal system resulting in ischaemia and subsequent infarction. Pituitary adenomas which receive a direct arterial blood supply might lead to haemorrhage into the infarcted pituitary tumor. 2 In their clinical course, infarction and haemorrhagic apoplexy may behave differently. The mean duration of symptoms is less in the haemorrhagic group with high incidence of loss of consciousness and severe impairment of vision. Haemorrhagic apoplexy shows increased severity of neurological deficits whereas infarcted apoplexy shows a better outcome compared to the haemorrhagic group. 5 PA may occur in functional or non-functional adenomas. Hormonal evaluation aids in diagnosing functional pituitary adenoma and hypopituitarism. Adrenocorticotropic hormone (ACTH) deficiency is commonly encountered and it is a life-threatening condition, and glucocorticoid replacement is recommended. Hyponatraemia is seen in up to 40% of cases which can be secondary to hypocortisolism or inappropriate antidiuretic hormone secretion. Transient diabetes insipidus is rarely associated with PA. 10 The normal anterior pituitary gland demonstrates signal characters similar to white matter, whereas the posterior pituitary gland appears bright. Post-gadolinium administration, the pituitary gland and stalk show enhancement. Pituitary adenomas by contrast, Figure 5 . Fundus examination at two years follow-up shows normal disc. are most often hypointense on T1-weighted images and iso-to hyperintense on T2-weighted images. 11 In the majority of cases, PA appears as hyperdense on CT and hyperintense on T1 and T2-weighted MRI. 1 MRI plays a key role in the diagnosis of PA, with its ability to identify the adenoma and surrounding haemorrhagic contents. MRI is preferable to CT in the diagnosis of PA with a sensitivity ranging from 88-90%. PA may appear in varied signal intensities on T1-and T2-weighted images, depending on the haemorrhagic products that alter with time interval. 12 Diffusionweighted images helps in the acute stage of PA. 1, 13 In the subacute phase, due to extracellular methaemoglobin it appears hyperintense on T1-and T2-weighted images. T2-weighted images are useful in the evaluation of optic chiasm and hypothalamic compression by the tumour. Many authors described the fluid-fluid levels. This finding is suggestive of late subacute haemorrhage and is considered as specific feature of PA. Mucosal thickening in the sphenoid sinus is also a vital sign of PA in MRI. 12 Literature about the MRI features of PA without haemorrhage is rarely available. Some authors described as low signal intensity on both T1 and T2-weighted images with a peripheral rim of enhancement. 12 In a few cases, positron emission tomography scanning may be helpful in distinguishing viable tumour from necrosis. 11 Few cases of PA have been reported in the cavernous sinus region. 7 Retroclival haematoma in cases of PA has been documented by few authors. 14 It has been opined that a defect in the dorsum allowed the blood to extravasate into the retroclival epidural space. 15 Few cases have reported that, post contrast, the infarcted part of the tumour remains unaltered, whereas the viable tumour surrounding the central necrotic area results in peripheral rim enhancement as in the present case, depending on the time after the onset of PA. 2, 5, 7, 16, 17 The dural enhancement along the planum sphenoidale was reported in macroadenoma. 2, 18 Nakasu et al. reported tentorial enhancement in sellar tumours in cases of macroadenomas, Rathke's cyst and chordomas. They opined that tentorial enhancement is due to cavernous sinus compression and resultant collateral flow in the tentorium. 19 But PA seen with dural tail along the tentorium, as in the present case, is very uncommon. 20 We postulate that inflammation along the dura may appear as a dural tail. 2, 4 Thickening and enhancement of the stalk and dura are seen in tuberculoma, sarcoidosis and histiocytosis. In granulomatous hypophysitis, a tongue-like extension of the enhancement may be seen along the hypothalamus with thickening of the pituitary stalk. 11, 21 Tolosa hunt syndrome may show an enhancing mass in the cavernous sinus with extension into the superior orbital fissure or orbital apex or along the floor of the middle cranial fossa. 11 Differential diagnoses for PA on imaging are aneurysm, Rathke's cyst, craniopharyngioma, lipoma and dermoid cysts. 7, 12 Although PA is a clinical diagnosis and can be confirmed with imaging or perioperative findings, this case represents very unusual imaging and perioperative findings of PA, and the diagnosis was confirmed with histopathological examination.
The present case is unique as there were no imaging features of either haemorrhage or ischaemic infarct seen within the mass. A dural tail along the tentorium is also very uncommon. We agree with Enatsu et al. 7 that eccentric location of tumour may result in viable adenohypophysis to take up the normal pituitary function. Decompression of the tumour in the right parasellar region resulted in regaining of extraocular movements as in the present case. 7 Even though the retroclival hyperintensity has been reported by few authors in PA, 13 the cause of retroclival haematoma remains elusive in the present case.
Our case emphasises that PA can be considered as differential diagnosis of the parasellar lesions, though MR showed rim enhancement with no features of haemorrhage or infarct within the mass.
Once PA is diagnosed the first step is haemodynamic stabilisation, correction of electrolyte disturbances and corticosteroid administration. These cases improve with both medical and surgical interventions. 10 Although few guidelines are available, a randomised trial comparing both strategies is needed. 22, 23 Surgical intervention is required for the immediate decompression of the visual apparatus. 10 Few authors believe that patients with ophthalmoplegia without visual field cuts may be managed conservatively. 12 Intraoperatively we can find frank blood, blood clots within the tumour or brown liquefied blood products. In a few cases, the tumour may be soft, friable without any macroscopic evidence of either recent or old haemorrhage. 2, 24 Cheese-like material can be seen during surgery in cases of ischaemic PA. 17 In the present case, we also could not find any evidence of blood. So far no particular histological tumour type has been reported to be associated with PA. 2 Radiological follow-up with MRI is important as recurrent pituitary apoplexy has been reported in the literature. 12 
Conclusions
Our case demonstrates some very unusual clinical, imaging and biochemical features of PA. We present a case of PA with complete clinical improvement in a follow-up of two years that was diagnosed on pathological examination without typical imaging or perintraoperative features. We emphasise consideration of PA in differential diagnoses for parasellar peripheral contrastenhancing lesions. Our case represents the first of its kind where PA evolved in parasellar pituitary adenoma. Decompression of the tumour from the parasellar region resulted in regaining of extraocular movements.
